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Abstract 



A piston crank mechanism of an internal combustion engine includes an upper link connected to a piston, a lower 
link connected to both the upper link and a crankpin, and a control link through which the lower link Is linked to an 
eccentric cam of a control shaft to restrict the degree of freedom of the lower link. By varying the angular position of 
the eccentric cam with respect to the control-shaft axis, the center of oscillating motion of the control link varies, thus 
varying a compression ratio. The center of gravity of the lower link, determined by an equivalent inertia weight 
obtained by adding weights of connecting pins and weights of the upper-link boss-shaped end and the control-link 
boss-shaped end connected to the lower lin k via t he respective connecting pins to the lower-link self-weight, is 

situated closer to the center of the crankpin. L 
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co^yy^\^y\^z'^^ixrznr')yc^t. ±isoT»j 
y tzi^ 2 mig e V ^ t T -ss ^fihbth 

mkt'^nmm^mzmm^mzmm^fifzoyv 
u-)V^jy9b. ^mtx^^h^mm(r>y:^:^vy9y 

±.%Zur')y9(r^m^-i:i<. ^23iMt'yco^4>C^ 

1^ 1 3ifStryc7)4»'6^r<50Sggl r i ^ . g^iivji?^/^^ 22! 
mcy<r^^it^^X'<nmLr 2 . ^o^i^^^r< t ij-1f^ 0 

imsm2} ±idrc;^?^. ±iBr 1 J: 0 ^^h^ < . 
o±ie r 2 J: 0 v^:: ^ItS^ ^If^iS 1 ISS 
<5D«J85ac7)eA b y ^ ^ y ^iSffi. 

sm 2 tmco^mmmco \z'xhy^yy^mm. 

[It^3l4 ] m 1 , m2>iMtryofi 

\.^'mMzimcomMm<^^':^ ^ y^ ^y^^sit. 
[ig*«5] ±iemi . m2a$gey{cii*s$iii>r 

'y>'N'»J y^3S^i^;K^SP^^tX(cz7 y h D-;n; y 

SicoTT^x^comM^^ ^i,z^^x±Mcom^btf^&^ hti 

:^^^y^ffl1t. 

[ff^^6i ^^xhyiz^^xvyy^y-^itLX-m^ 
w^^fifzT-jn^jy^t. :^(or-j^'^^)y9<^mmz 
miai^fy$r^LTDife$ft. )5»*o^^y^i/-r'7h 
(r>^yy^\^y[zm^^ixfzur')y9t. iienru 
y 2 y LT-^7^^'jilg$:fi^ t ^ ^ 
(c. «3i)W,^^2|s*icffii&^tgtc3iS$iiy:!=iyh 
o-;uyy^h. $:tix.'C5:-g»rtjMI^<J0exhy:^^ 
yiJ'tgMtcibH^T. 

mi. ^23^^ yi7)#4^;i:.^;?'^y^ey*'D^§r^ 
Jm^fP^'m^:^j:L. mi. Il2jt^ey^-i^^^rv> 

or y y9(r>m^t-i)K 9^y9 y:^y^'t-^»AX^ i , . 
m2mm\^ycoKmmz^mL. mi. m2}i^t'yco 
J:i/f^ji*gey trjiis^ix^ r >'N- 1; y 

7Kxg5^(r4>mirjy hn^;W'J y:7i8SS(?)Ji<xSPOSl: 
^-i-iJ^/^^l^coSC^/j^ ^^y^ey4''i:4::J:0S3E'r 
^ ^ h -1. rtffiSiraco ex h y ^ ^ y 

{mimi\ txhyj$Jt7tf<fi:^a^r€>xba-i^c^) 
^'^fiMtcijn ^r . ±Em 1 '^\:^ycoim.ip}Mm 2 
^fy<7)3Ugi: 0:;^^: ^j:hZ,t ^mWit-fm-^m 1 



[fS^^s ] ±iss 1 ^tryiog;&^iiiem2^e 

rtii}HZMm<ommmmcoy:::^ h y^^y^mm. 
m^m 9 ) iieoT vyi^<7)mi ajstry^as^ 

Mcob'xhy^^y^Sli. 
[if«3ai 0] ±iEnTuy^60i;^^y^ey|^>agp 
^mm\ m 1 m^fc-yi^ag^^copsiiit J: o 

«M<?^f;^hyi^^y:?^aiSo 
[if«3Si 1] ±iear»;y^ii. ±iemi, m2ji 

fSfy$r^tf2|cf!|:^^ . ^^-yrgP^tC, Jiil^yy:P 
ey<;9*'D$:3i-i>¥®*c&^or2^S»J$tiT*5 0. ^7 
y lfy^OM{fflmS$ixJt1iiaco.-K;Ph(- J: -^TM# 

f)<. '^yyp\^ytmv^i^\:ytcnWj:hmzc^yy 
^ b- y h m 2 3^ tr y CO S S: M -g> w t $r # a h 1- i) IS 

1 - 1 0 (r)\rfixMztm(^mwm<7>\^x v y9 
yy^mm. 

[ff^Jii 2] 9yy9\^ytm2m^^yt(n^ 
(c. 2if<:o^^}VhimW.^ixxion.W>2mm^ym^ 
\.zim-t^-'n<r>if^iv ht^^ yy^h'ym t3{5^l> 

i-hmmi itm<o^tmmco\z'xhy^yym 
rzi-yhi,zm^Lx\-^hz.t^nmti-mii^m\ \ t 

tzli 1 2 t^i£®coi^«SIII0|cob-x h y ^ yy^m. 
1 - 1 3 CO c ^m?:)Hcls^<?o«g|^o b-;^ h y ^ ^ y 

mm. 

im^ 1 5 ] ±m^^ji^hcom^h^x/zti{zMm 

^mm±. 9yy^'y-^yhmn^<rf'^if9yy9iy 

vmiMz-m^-thii^Pimm^ ^ hmnmzA^^ 

nmm(D\ix ^ y ^ yy^mm. 

immi 6 ] ±i£^^ ^yrmz^^)vvmcmmw 

•cfco. ^^yy*umt^hnx^ixfzif^)vvt<i.tm^- 
'jmzm^Lx\^hz.b^^t^hm^\ ittz^t 
1 2t::ieacort*SiaMcobxhy^^y;?'tgltSo 

x\'^hz.t^^^ttm-^'mi 3trz\tibt,ztm<n 

mmmc^^x v y^ yy^mm. 

im^mis] ±maTvy'^cor'yj'<vy^m:h^ 
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-}W)y^i)K ^fi^'fmm^mz^^ixx\^hz.t 

co^^xvyi^yy^mm. 

ar^)y':^i5XX/::iyVu-)V^)y^<^'mj{znL 
im(0\^^hy^yy^im. 

tr^t^^i^rvy^^t. ±mm2mi^\:y^'ttsm 
2nr»J>:5'SPt^z. ±m^yy::^\^ycr>^'C^^mh¥ 
mi,zr(^^x2mitxm&^tix^^h;it^:mmbth 
ff^iai-i 0, m^is. 1 9<D\^Tixi)Hzim<7y 

2 1 ] ±IS^2 n r U y bfflcT) j[ 
MH^m^^fiX^^^^bbhiz. ±fBminT'Jy^^ 

nr'jyi^3bm2ar^jyi^^ti)<-mzits^^ixx 
uh:it ^mLt^hm^m2otmcop^imm(^\:!:x 

hy^yy'^WtW. 

[fi««2 2 ] ±ie^i nr u y^gph±is^2 nr 

x\*^h^t^'m.t^hm^'^\\.mim2^. it* 
312 1 cov^'m3e)H3iei8(;)rt»»Bac7)trx h y ^ ^ y 

[0001 J 

Vy';vy9mm. 1i«jy:;'Scotr;^hy^7y 

[0002] 

W)y9i^(r>\^7.vy7'7y'7W^'tm^Lf^\^<n 
t'^^^fix^^h {mut\9it^\2nw<^<n^^ 

roduct E n g i n e e r i n g J 1^ 1 9K> # 

^^9-2 288 5 8-f<&$S#HS) » Cliiii. tr;??.hy 
tcexhytfySrtfrLT-^Tij^'iiilg^^i/ir'y/t'j y^ 

i:, C(?:)r>y/N"Uy^<:0fl!!®C3ife$fll>^i:l>(c. :^ 

^ y:7 7 ho^ ^ y^ ey(c5i«g^fi/::nr »; y;^ 
±IBor'Jy^^(^«S8ga*#:^^>SgLT. nr 
'jy^^0S^S^«^j'r^r7yho-/t'»Jy^i:. 

±ie3yho~yi.uy^<50Si»^:,#.fiS3i?^'^ 

Tii:. ::xyvu^ivy)y'7<r>ms^m.i^^%\tth 



[0003] 

[»0J*5»*LJ:3i:-r«»Ma] d5r1guy:5'^ 
<7)f;^hyi7^y^ffil§tciDV^Tli:. ^yy^'^ytm 
m:tht. DTyy^*>'3ybn-;i.uy^^<7)^te^ 
^S^i: trSiftU. ^^y:5^tryc7)^^fi$rfe#ctTe 
;^hyt3f5^l>J;otiSSIg-ri>. t^oT. nT»Jy:^ 

[0004] i.wmm^9 -22885 8-^^f§^c 

Ji. T'yM'l)y^i:coaijg^^:, ::iyht3-)UVy^ t 
<r>m^^t .^"^y^ \ty^^L-t ff^. -il^itirSEM^ 

z.<nxotf:mm:\t. m-nnz^m-fh-mmzni^^ 

[ 0 0 0 5 ] t¥ oT . ±iacO rproduct Eng 

1 ne e r i ngj i^zm^^tlX^^hloi^Z^ TyJVJ 

y^t<r)mm^b. ^yhxn-')Wjy^b(om^^t. 
9^y'?\:y^^t-bif. -E.m^(mmz^fi^hJm.% 
f\.fzX'bts:xxr')y'?(m^bt^h^h'kWj:\^. 

'mmzWM\.l-zx:xr U y^ ^fflv^Ar^U y ^^oex 

hy^^y^^^tzS)oT{i. ^ruy^co2d:m}m 
6^f)mrzi.zm.L. mtmmmi^zi^muz^^i^z. m 

[00 07] ^zx\ z<^^mi±. nruy^cJOM'C^ia 

2 ^JciiSi^^co^i:^ mist's c t ^ i: t^-S) . 

[0008] 

ex h ytctrx h y try^ ^^LT-^5^)^J^iSS^IfcT *y 
^N-'jy^i:. z.cDry^^^jy^(r,^mzmimm\:^y^ 

iYLxms^ti. t^r>9yy^y-^yV(n9'yy9^y 
\izw^^ixfzur'}yi7b. ±feoruy^(cS25if^ 
\^y^i^\^x-mpm;^tihbb^\iz. ^wfmm 

Wm^zWmm\.zm.m%Mz 3 y ^ n^;^ ^}y9b. 
^^iLXts:h^wm<n\^x h y ^ ^ y c7^i^g(^i^v^ 
•c, ±iear';y:?'os^D/?^\ ^i, %2m^\^y<n^ 
^^t-b ^vy; y^y^^t-b ^^Lit'=m^<nnwiz^ 

L . SC^tJ)^ ^^vy'? t*y4''C^^ T'coSE^ r c t!/'''. fi^C^ 
:^)^^l^ijiSt:y<7)+'C^^r<^!^gir \b. 
2ji*gey<7)itt.6*rc7)E«r 2 ^ . co^^5:< t 

^'t^t^zi^^^^i:. or u y^^z^mth 2dmmm\t 
[0009] m-m.2^zm^m^t. m^m 1 i£m^oi> 
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[0011] if*^4 \z^h%mt. iLlt(rmhtK % 

1, %2^^^'Cy<nmLi:%}hX'&^hflh^t'kW& 

[0012] mm^ 5 \z^h%mt. ±ism i , is 2^ 

±Uc7ymC-^<^ifbhtihZtkmitLX^^^. 

0. mmzmmt^^^(7)mmMm(>zm-:s\,^xmc^i)^^ 

[00 1 3] if^ae^i^^^q^ii:. b-^bytct'XN 
y\^yk'ftLx-m^m^^fifzT-/^^')y9t. 
r •/>'N- y y9<7>^mzm 1 ^^t-y tr^^ix. 

yy^i^^y hcr>^ y y9 \:y\z'^^tifz'or 
Oy:Pb. ±ifinr'jyi?'tz||23i^b'y$r^LT-3g 

i)^m^^tihttuz. fmmmm^mzmm^m 

i^zm^^tifzayhu-fWjy^b. ^{ii.T^rl>rtj!^ 
«MObx^y^^y^^^it;:^3V^T, mi, ^2?!^ 
eyco^^^C^^ ^yy^ t'y^^t^t 
^^U. mi. m2'^\::yk^t^j:^^nruyi^com 
^C^7^)^ :J^^y^by4^>C^^K^T•^l . m2jiMbyc7) 

^iJccfiEL. mi, m2S^h'ycomMisxu'^m 
m^yiz^^tiiTy^^v y^&<07t(xs^^^wf,z 

s^i:^;^?^ i?yy^>z'y^^L4z^y)mm'hztk^mt 

LTv>^o ^^0. #3l^ey^;ifx§pc7)Sfi^#ltL 

ruy^m*Tcos^i:^fiM*^ms^ixTv^i>. ^:::T'«- 
y^;X;^a5comfi^'iri^/c t # cofi^l:^3(?^ :^ ^ y 

[0014] m^m (^z^^^m^t. fx s y^:^^* 

±t^j:ty.ha-:^co^m^m.(,zii\.^X . ±iemiMS 
byc7)5fjg7;?^±iem2iilSey(7)5UgJ: 0::'ch^:-S>::^ 
$:#S:^L.T</^i)o ztiizio. arvy^t^^^yy:^ 

[00 1 5] m^msifZ^^^^mit. ±ismimb'y 

trv^i>o mi3i^gfy(i. T-^j^vy^^^f^-^h^^^m 
mmm^^^'^h. itiiznt. mm^^tLxmm^^ 
m'm\^y^zi^mthnmt.tmm^b^^\ 

[00 1 6] li^3l9t::^^^Bfl{i, ±iEnr'Jy^iO 

mia^seyigfflgp^^oi^if*--. m23ifetry®i2ia^ 

[ooi7]|f«^iowi^^^9«{i. ±ieor»jy^ 
c7)^7y^try;^)2I^^<?oi^i?;!?^ miji^fy/^iagp 
^mmXDi:.:k^^^Ztk^mtbX^^l. 

[0 0 18] zcoxoi^z^s^^mm^mmirzi'^zti^z 



io. efi'fk^iao-:?'^. wmm^^yy^^y^^^ 

lz}^{flzti)K^t^. 

[0019] ifi*:^ 1 1 i^zm^mii. ±ienr v y ^ 
±iami. m2ateify^-S'0*«ss^. ^A-'yr 

3i:(c. ±m9yy::^^yco^^L^kMhW-miz^'oX2 

^m-^tixi^Ki. ^yy::^}::y<7:>^mizmm^fifzmL 

cotK;^ h i,zX-:>xm^i)<-V^{,zmi^:^X ^ixT VM> ^ i: 
l>t^. ^7t()i^h<^mmi)\ ^^y^ey^hmiiiSey 
^: cos^ ^ 5 y ^ y hm 2 tr y t o^$rffi 

[0020] arvy:yk^yy:^^'y(izmi^imhti 
Mzii. i^yy^\::yfp'{j<i:Mi>^mz^->xarvy 

9 km\ Lxmmh'm:i}^h htK <i o j: a \z-i^(n 

i^m^kzW. 1 , ^2 ji^t-y;(?%^ii^ J; d tcffiAg-Tii 
fflS^i?S;i?«^(32[s:flcgRSr:n-tr^7y:?'fy(ig^ 

(002 1 ] IS^iHl 2t=IS^^0Bti. i7^yi7t^yh 
m23i^eyi:0^t^. 2*c7)7K;l/h*^'iEM^aTfc 
0. m23i^t:y^otc{as^i>~:^co;j^;i/h^^'^^y 
ey^ 0 C^CiMf fte:^cO;K;W h j: 0 1 /M^tctSfiS^ 
LT\r^>i>. ^^y^ey^m23i 

f5b'yi:cr)Si7)gEM*^'>^^i.^^ai. Z(r>^o\iZ2^ 
<r)if.}VVkm'^h*mt^^\:.htK zc^i^^iz. ^^y 

^\::'yi3^^mtirzifkmm(>zm<i^^ztx\ mm 
mk^^y:^h'ymi^zmuL'^^<^j:^. 
[0022] Mmm 1 3i,zi^h^m±. tmm iitfz 

iti2lfZmmcoijMzi5\r^x. ±ia*«sgPi>J:^/=^^'y 

rmz. Tf^ji^hmcommji^^M'tim^^tix^ o . 

m\iZWM^iXfzi^-j V\>zW^^LX\*\hZt^mit LX 

[0023] mm. 1 4 \,zm^m\t. ^ cc. ±fe:$: 
\i^hzt ^w^b Lx^^h . vimtf^±.immz\^ 

^^KhZbX\ Wt^tf^9yy9\:^y'^^b^£h. 

[0024] mm^ 1 5 {z\%h%m\t. m^m 1 4 

a^i^z^x-^X. lMif^fVhcom^i6ii^z.ix^znim-hm 
mt. 9'yy9i^^yvm}^cr>-^mi^^'yy9iy^y 
hm-^mzm.-^^hi^^co'^x 0 i:.mnmzA^^tcm 

mti:]^Xy*^hZbk^WibLX\^h. mx.\f. mvi 

mm. mm^j:bizm0.^ti^. z<7)ioi^zmm 

bttii^f. ^^fihrn^bmubcT^m-^izx^x^^fUhcr, 

m±M<^j:^tl^. miiZ. 9yy9i^^yhWf\^<^) 
^i:A^^<i'^ZbX\ nruy^<7)l^/?S:ii±e-<i: 

-fi^zm^^mf^zbrnmb^j:^. -e^i^tftt. ftc^/?^ 

[0025] mm 1 6 W^-I>%H^^. m^m lltt: 
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[0026] msm 1 7 i^zi^^h^mii. ±is^-v y rsp 
(7)m^(omi&\fZj^ or, nr u y :7 coac^as)t)>^ ^ 
[0027] ^^(-^^31 1 ^\z%hwm. ±ienT 

1, m2afSev$:^LT. -W^^f^Xgpco^tcM^ii 
[0 0 2 81 ^TUy^?^r-/^^'y S)>i>\/^{inr 

x2^yYu-^iz'm.^hn'}i<nwmnz^->x. ^^jyi^ 
Amzmm'^^xh^. 

[0029] 11*11 1 9 \.z\^h%mt. 1 lifet: 
Jtia^25isey;6^ nruy^^>j:i/nvho- 

)V^)y9 (7)m}\>zn LUlte^tl^r^ a- h Jgj^ i: ^ 
oT^'^I^Cl^^t^mfcLT^^-So Ij^l.fzXo^z. mi 

-tl) c: t x\ iSr -y ^'N-u y ^ coTKxSPco^^h^j&^vjN^ < 

0. c:ii^SJt-sor'jyi?'oi:is«c^^«t;^cS5«-o 
ica?i::^^yr5't'yffi^oey?Ltco^<7)gg|i5^^^\ ffi^^TW 

1. z-:k^<vm^fih. ttz. m2^^y^. uruy 

^:^XX/^yh^-/U0y^<^M1flfZ^ y>y>'jL^i\-L 

XyjUya-hm^X^^hXdl,z^tiiI. EEXi^zit 
^xm^^<r>n^mzt<m<^j:hfzisb. m2'^mt'y<r> 

A^^m^^mxhh. 

[ 0 0 3 0 ] ate. ms^2 oi^zmhmixii. ±ifio 



T'jy^f,^. ±f£mi3i^b-yS:-&tfmioruy;^S^ 
t. ±Mm2m^h'y^-ttsm2aT^J y^S^ti^z. ± 

le^ y y^ ^'yco^^t^^Mh^miz^^x 2m\txm 
^^iiTv^i). zi(r>m^. nTuy^tc;^^^?5fi*^'f^ 
fflt-^t^ccii. i^^yc^'h-yyL^&^'^i'ffJffitc^Wc^ISi 
:ft^Sft^J:3tc^rO. ^^^y^eyTL^oMfflJiwiig-f 
^-^^j^TKybbcop^dilo^ y)^yy^ ey7LJ§^(-ti. 

[ 0 0 3 1 ] $ ^btc. 11*35 2 1 tzi^-i>?^aflT'li. ±i£ 

m 2 Q r u y 7 tK/u h mcommntm^ ^nx^^^^ 
tti>iz. ^imiTi^rvy^mi^zm^^i^&m&^ti 
xi5^. m2xjrvy^Mi)^^i^x^ti'rz^^}i^hi)^± 
tm^-i^mz^-^Lx . ±iemiar'jy^sehm2o 
ryy^ShjO^-fttcfe^SiiTv^s, cziitCcto. m 
1 nru y ^j'^tcij^ti)^ 1 '^\:^ymm(o^mmm^ 
^^h^O. ^^y^b*'y^:mi3i^t:yhc7)raT'c7)f5 

[003 2] tfz. lS*a2 2^ifSI>l%BB{i:. ±fSl^l 

ar y y ^ 2 a r y y ^^tcoj^wm^^^ 5 

•y ^ y i^^'C i: ?KSfT® ^ ^o T V ^ >g> ^ ^1$^^ LT V ^ 

^^i^i^. tiT'jy::^^mmmzXK^-mzm&i' 

tzmi^z. t^iaruy9&tm2ar^jy9mt(,zmi 

^h. :i<7yi.^^j:'^y-/^yy\,zk^Wmmb'tix\I. 
^WmtiZ^'iitpliPl^mW^ t^rv^/ci'^, htc 

It. ±^^£^mm^^^h<7)x\ imz^w^h<7)t 

[0033] 

IWnm^'i :i<r)%m^zXix\f. mi. m2W^}^y 
cry^t-h C^yy^ \^y^^t-t ti^^nmcm^^zWM^ix 
fzur')y9tti:hfz^. ^mi\>zmd'zi^<r>}i^j:hh 
t i>iz. ^<r)mt-&M^9yy9 by+^C^Ci^Wt^^ 
t^zx^. nr')y9\^z^m'th2<mmif^'^^mLX 
^h. t^oT. :i<7m(^i^')y9^^7^vy9yy^Wi 

[0 0 34] :^(c»*3S60J:dtc. mi. Ig23ijge 

y'^^^XU<^mm:^iLA.X'^^x3T') y9^WX<r)n 

c-mifKnm^zim't^xo^z'fix\t. mm<r>imm 
tci>ft-&nry y9(r>mt-&Mifi9yy9y::y^^t-\zm. 

[0035] tfz. iS*Jl8-l 0c05^Bfl(CJ:iHf . T 

t. oryy^^fjtcco^^th. ^udoo. aryy 

[ 0 0 3 6 ] ^/L\ 19*^ 1 1 (T^wmzxfiii. m 1 . 
l^2ii^5ey$:-:^c02ts:^^t^'^i6i,c:i:T\ uryy 

y:5^^f*^Sa'(bT'l'i», 
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10 0 37] tt:.mmmi2<mmzxfiis. 2^(r> 

[00 391 ^^c. m^m7<mmi^zj:tiif. ^^y 
[0 04 0] ^^{z. m^misi^mmzxfiif. r-j 

n^}y^^^yVu-}\,^)y';mkZWk\L'^h%^\iZ 

Jt^T. r-;f^^)y9'^^yvu-)v^}y9<rmMW 

ttz. msm9(7ymMiiZXfii,^. ar'Jy^(7)mvM 
m^'yt^yy^ ^ c7)^<7)^^co^mi^<m^T 

^ht mmzm2mm^'y^A^m'itixmMitth z t 

^^C^i,z i: 0 jfi-cJ'ft h^Zt f)^X # I) o 

[ 0 0 4 1 ] ^^c. msm2 o(^mmizxtn£. 
0 . n r y ^^f*:^-ii^S{t-ri> ^ t-^<x^ h . 

[0042] fg^«2 l^^Hfltcitilf. . 

{^ffl-r 1 '^^y^mtfzw,2ur V y^McTim 

f&i?M.m^f^ti. %mv^^yt9yy9y::yb<r^Wi 

-mmm.'th z. hi^x% h . 

[004 31 ^^tw. ^^Jl2 2c7)^BfltCj;fi(l\ 
[0044] 

[oo4 5]iai{i. ::(r)W^{zmt^mmm<r>\^y^v 
y9^y^im<r>-mm\^^^mfmmmxh^. 

:z<m\t. \^:^.Yy9'7y9Wm'}y9mWL^tiL 
[0 04 61 Cioe^^.hy^J^^yi^JHSii. isr^ff«8Jt 

mmh\.xmm-h^o\>zm^^fifz%,(ox^->x. e 

•y>'\-i;y:;'3i:. :L<nr-/n^)y':^3<r)^{z%\w^ 
\:yi^it\.xmmm^z^^^fih}:.}L\,\z. 9yy 
^ >- A- 7 h 4 c7) ^ ^ y ;7 tr y 5 (ijDK^ fiTt or u y ^ 
6^. -^7&^'±IBDr»;y^6{ci^23i^fc*y8$r:frL 



ar'jy^'6co@*gSraSl-r^3yhn-/U'jy 

^jy:^f^^±T^cjgist. mm.^mm.x\^h. ±iB 

3yho-;l/'jy:7 9c0«ti, l¥t<ti:. >'»;y:5^y 
o-y^ TgPCcKML7t:ayhn-;l/>'^7 

h 1 ocr^m^t-tJ^ux 0 Kizm^mz-^^fix^ 

0 . ±iEffi'i:« 1 0 Komm^Wizx-^x^ y h 

;UUy^9TScoSifiSjSaa7!^-'^>ft:L. Z.ix\izi?^->X 

\:xYy(nmmm,. m-^xxtmrnmA^-thmsL 

(00471 ±ieDryy:?'6^. f^S^i^i-s*;:. ^ 
^ y e y 5 c7)4i;C^^ ail) ^® ^ T *:f*:gP 6 A ^ 
-vy7'a56B^Cc:2^>SiJ$iiTi5 0. f^i7)^0l/h^cj; 

[0048] ±l2oTUy^6t::*>V%Tti. rJ'^y^e 
y5i:^l. m2ai^t-y7. 8t3&>Hft?^c;)lI;St^e 
m:fh)^o\{zWM.^fiX\'^h. H^'cJOicv^l^ 
(i. v^i:>i9>l>;^^;PhyI3hLT#Uy^$r^Uv:^c7) 

^L-^m^TT^Lx^'^^. zcomt^Mit. ^7y^fc'y5^ 

+'C^^^l. S2jiJSey7, 8^7)#+'Di:$^^S^:^cH 
ft^coi^liMtcS^L. *^o:^^^y:?^fy5cO+^i:^A>^,M 
^C^W^T'cOgggl^rc. mi. m2iiS^b"y7, Sc^D^' 
^C^tT'COffiJSISrm^'tir 1, r2i:-ri>h. rc<r 
1 Xi)^^ r c < r 2 COB^^S^^R^O ItO. !^^^ . r c t^O 

mmt^9 ^ y ^ e y 5 c7) ^^t-^z-^^ LX^^h^z 

tiimtL\^\ ziZiX\ ±M<m^tmt. mi. ^231 
j^i^y7, s<7ymM.^j:hif\iZr-/my93i5Xif^y 
}>u-)V^) y<^ 9<n^^<n'^^7M<rmM.^i5^tzmm\%, 
'mM.t^i^Wtyfz\,<^xhh. :Lfi^^m^fzx2r')y 

9 6*#:T'C0a«i:> 7 y ^ tr y 5 <7)4^v^l^$:0^^t'm 

1, m2)i^ey7, S(DWMm^zM. %\, 
^\^yi . 8ioJ;l>'#.tU^cOSfi5r#y?^C^(::J:-5 
X. 9yy9\:ys<n^^i>\zX'^-m&^< 
i:o(c^:oT^^^. fIL, nrUy:7 6co#i*'Cc30S^6 
iCOV^Tt. r c<r IT';!?*-:) rc<r 2^0591^;??^^ 0 

[00491 oruy^J^e^r-^A^Ttri/y^m 

e;;^hyitfO^;!?*S::^i:5r^XhT:7-^<7)4iHffi 
Mt::*3V^T. 'mv^^\::yi<^^m^9yy9'cyb(n 

nrUy^Sii. r?yNn-;n;yiJ'9^(50SS!^^^r 
|,m2^ey8^S.^i: LTSift-r^ WN'~t LT« 
flgL. ^7y^ey5coM#:6-'tt;::^$fiTr'yM-uy^ 
3\z^^fih. fifoT. ie:-S^:e;^hyxhD-i?c 
Jt'^T :7 ^ y ey 5 coiHlK^g^^/h^ < ^ i i: 

[00 501 132-1^4^^:. oT U y^ e^JOM'C^ffiSi: 
f ;^ h y^ ^ y;5'lj8ffit^i3V%T%^-ri>ffiii)i: 60^1*2: 
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^ tr >- 5 ^o+'tv^citKWjev ^m^commn^. m4 1± . 

mt<wi)^^ ^ y h-y 5 (7>^*L^iz^ tx\^^tm^(Dm 
[00 51] 05-117^. arUy^6cOctOft«sW 

(i. ®iaigey77j^^K^t'-smiey?L2ii:. ^2 
3IMt-y8;&^«^-ri>^2ey?L2 2t. iJ'^yiJ'fy 
57!;«-^-ri»l^3t-y?L2 3^. *^m^:h.Tl^^*>\ 

(i. ^lfy7L2 li:m2t•y?L2 2^•l5•^t•'V^l>, 

ur')y^^\iz\^M^fi. mur')y9 et^c^^vy^ 
\f:y5\^z\m^fih(r>xhht\ ±il(r)Xotcm^zi^W 

t'^^^^w-^6h^i^Lxmmmm.m'm^tih:it^z 

[0052] m5izBM^i}-^j:x d tc. mMWM^um^ 
\fimimi^^y7^m\i. mm^t^j:^m2'Mmh' 
y8irzit^xi^i^t^^x\^'^i,. imttiit. m2m^ 
^'y8mm^mmT4^mt^tiXi5 o . mcw^ y 
y^}:;y5i)^hmtihztt:mmbx\t^h. ttz. me 

i^ZTfktXoi^z. nTUyi7 6<7)i^J5. J^tc^lt:y?L2 
1 ;t)^/b^2 ey?L 2 2 tci:^ nr U yrJ' 6±^opgJi: 
(i. ^2ey7L2 2ja5aSPii-3!)^lS<. ^ltfy?L2l^ 

'fbL.-C^.^^o ^m;:<fcO. ^i3i^ey7^^^y;^f 

y 5 ^ comx+^^^^^^mux^ h t mmz. m i m 

Sfy7tc^L:^#^^^®a$:«l«r#^o tfz. ^ 
yy9\:y5mt:T&i.mi, ^2ji^ey7, sffli?- 

±^tUzt^CO±rifl^lZ-y\^Xit. m7frZyr^^Xd 

(c. Ta5'^^»9i5'^y^try5j^}agp^)-;^W<. ±aJ^c 

i^i()^di^zm^xm^f^zmmt^^x\^'^h. ztiifzx^. 
wr^uzxo^z. mmifi^yy^\:^y5(r>^^c-\,zmn 

[0053] mSlt. ±ia**SP6Ai:^^'yTS6B 
mXi±. 3y^<OJt<)Uh3l, 32. 3 3>!;-'fflV^fbixT*3 

0. ^'^y^\^ysbmvi^mt'y7b<7)m(rzi^<r):r^ 
/^h3i7!>\ :^^y:7ey5^m2jii§ey8i:cora(c 

2*^.-K/l/h3 2, 3 37i/^g$:flTV^-S>, ZiZX\ 9 
yy9^y5 %:^A.XMWzmm^\izWM,^Mzif^)V V 
3 1, 3 2m:vUz|i|-^OfiT'fcO, '1</^b3 2J:>9fe 



S2^3gtry8S0tCfflSt^'-K^^b3 3<i. ;ilii>J: 

«Egg6Ai>J;l/:^^^yr^6B(C. -e-iim'i^/^hffl^O 
'm'SUmWL'^iiX^'^. **S»6A»-ii>JfAL:^# 
.i<;>h3 1. 3 2, 3 3c7)5fe?St-. ^WTUe'&miZ 
EML)^'t yh34, 3 5, 3 6 3t?^-!-ix^'iX^^LTV^ 

[00 54] 09fci:tf01 0«i:. if^}VV(nmti: 
hmk^^\^(ryx^ :L<rmWkr:\t. 3*c7)4<;i/h3 

1. 32. 33<7)|Ig?3 1 a. 32a. 3 3 a?^^. 9y 

y9i^^yvA<7mnnbm^^h-n^^zm->xm^^^ 
mL\mv\mzim%fLX\^ht>i^.\z. i^m^ 

6A^0±^®t3. C:il/^>^7)5i^3 1 a. 3 2a, 3 3a 

\iznm\^fzimjmu3i . 3 8. 3 9tmwL^ixx^ 

0, <rc:(ClIgP3 1a. 3 2 a. 3 3 ajJ^^K^LTV^ 
i>o O^O. Illf?3 1 a, 32a. 3 3 a :i?-'5^ai-ri» ^ 
^5:<IHlg^37, 38. 3 9t^tCJR^$tiTV^-|,. -et 

^^•y7-gP6BW3'^>yh3 4. 35. 36*^'SEM 

%KX\'^W. Z.<n^vY3A. 3 5. 3 6^^tt^Ji 
gi54 0. 4 1, A2ifif^xmz^^\^XJ&^^fV^\^ 

^.vt-^x. zcommmxu. t^fi^hsi. 32. 33 

i}m^3 7. 3 8. 3 9hc7)^T-(II0±a6$fxl,/c 
ib. iyUyrray:^Tmmf)^hi--yh3 4, 3 5. 3 

t^j:^. ^LX.mm3 1a. 3 2 a, 3 3 a:6^'2(s:#:gp 
6 Al^iCiid^)^^ ^ l«|B*CJ^gP4 0 . 4 

1, 4 2*-'7K;:=^^^;??n^:^tc§^ai^-s>or\ M^m^^y 
y9\^y5co^^\>f,zj^-:^ifh±X'mitKc^. S 
SP4 0, 4 1. 4 2iO?ei£{i. SI3try7L2 3rtJ§®h 

I. 

[0055] 01 l(i. ^^JUhC0^C:>i,zm^j:hm 

MKt-mi-^ilX^^h 1 1 Uz. :*:*gP6 AilC;:M^->' 
U4 3, 44. 4 575?-'^fi£§fLTV^^, .1^/1- N 3 1 , 3 

2, 3 3«i. ^-^-^yrg^es^^jfA^ix. ±ieiiii:t^ 

>''gP4 3. 44. 4 5(>Z^tl^tim^LX\^h. 

^•r>x7°gp6B(c(i. m9commmtmmi^z. .if;^h3 

1. 3 2. 3 3OsIg^^gJt-^Jlia54 0. 4 1, 4 2;^^' 

7f^7smzm^^tix\^^i. 

[0056]:: commzxtii^. ^ii 0 >- y y^^D 

i5'T®»-i^;K;^b3 1. 3 2, 3 3^SatC»WW 
l)^i:*<T^I>. t/c> ;K;Uh3 1, 32. 33*^:7^ 
y9^y5]&mi,zQM't^Xoi,z^j:hcoX\ i^yy^t' 
y5(7)4''C4cS'i:^W?:3^{tl>±TWfiJ^'^^o ^:4d. 
0*-r^J:d(C. *«cg?6AtC. jK:t.>''gP4 3. 44. 
4 5tC3ifgLr?L^®ii^'t^-SCi:(CJ:0. **gP6A 

[0057] <JC(C. 121 2-^111 Alt. arvy:P6(r) 

m^i>mnmt:7r:Lx\f'^6. zcoarvy^eit. 
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yll2 1t. S2^tV8^^'r^ll2b-y?L2 2 
mtX\^^hi)K 012tcBB^>*-^rJ:3tc. Slt:yfL2 . 

\L'yji2i^<mn'fh-n(^miT-j^^5it. 

miz. m2fy7L2 2;i?>?^^$iii>ftll*'C05CTti:i5tt 

t^nifig^n. m2\z'yn2 2i)^mni-h-M(^m2T- 

J^353b. m^2r-M.^5 3^cr>m2mU54t. 

b-ysei:. ^ti^tmmm<^r-M.u5 1. 5 3izx 
Lfcx 0 tc. ^mm 5 2.54 izm^jittii x o (^e 

m^tifzTy^'^^)y:^3i5XX/oyhn-)]/Vy^9 

*\ mimM^y7hxv^m2S^\:^ys(7)^w[mzm 
m^m^^z^mtih. 

[00 583 ZZX\ ±ieigl^ey7{5, TyJVJ 

y^3(r>7i(:^.mz}±x^tix\^^h. tfz. ±ie^2^ 

b-yS}^. I2^i^7'^yi^^$r/M.T, ^2b'y?L2 2 
hXX/z2yha-}U^jy':^9<7):i\(x3^'yJl ((H^-^ 

t) <^Miji>znLm^'^m^j:y)\^y^'-hm^t^j:^x 
[0 0 5 9] tfz. zcommmxu. ±mar^jy^ e 

(i, mib'y?L2 1^^2b-y?L2 2i:$:^^ISltw*fL 
B&li3S^I.^^^SIt^^9r>T2^fJ$flT\/^-&. o^o. m 

1 b'y?L2 1 ^^ts^ 1 nr u y^SPe c . ^2 ey 

?L2 2$r'tt^m2nT'Jy^5^gP6D^(^. ^3fc^y?L2 

3co^^t^^m^^mi)>^^j:^^wm5 5itzi&nx. 

^tiX^^^. ^LX. mi4i,Z7i^'tXoiz. m3b-y?L 

2 3c0MWc-^c0vt0l/h 5 63&^lSa$il. ^cOTfOWh 

5eizx->x. mm^-mt^tix\i^^. zzx\ Jiie 
m2nT';y^gP6Dt-. 7t^fUh5 6mconmitm^ 
$tL. T^^omioruy^specc. M^->wm$ 

[ 0 0 6 0 ] 'S::^. ±iBar y;^ 6<7)MC>SS<^M« 

(i, m'^Lrzmmmtm^mz^h^f)<^^\.\ 

[ 0 0 6 1 ] H 1 6(i:. ±ie<^i a (c::«'9I««;^iX7tn 
r u y^ 6Ci^D(ti>^SP<:o?5S^:/i'ffii^i^B^-t-i^ ic7)-c 
0 . ex h y 1 /?>4>«$M^m;&>'f^ffl'ri> ^ . ^ 1 b-y 
?L2l*>i:t/|g2ey?L22(iT^r'^:^f 1. f2^^ 
ft. m3b-y7L2 3{i:±:^^^lf B^r^ft-I^W. ms 

\z'yn.2 3<^mm±. mm5 5iz^n^j:if\^(o^m^ 

h'yK2 3^nco^'^f>zh^^Xli. m^^i-lXoizEm 

^\^-^x. .1^/1/ h 5 6 {z^^m^^miiitim^A^^ < . 



[0062] ttz. ±U(OX 0 5 ^(TMUifm 
2uT')y^U^X>m^zWMZiXX^^hZti)^h. m\ 
nT'Jy^SSecmcfi. ;j<;l/h5 6i;)mS^-^^yb$r 

^ 3 b- y?L 2 3 ^1^ 1 b' y ?L 2 1 4"i:^ t T'<:ogH8l 
LKi:, S^3b'y?L2 3c|3^i:>;!?>^ll2b"yil2 24'^C>^ 
T'OSgML2J:Di/h^<. mi b*y?L2 1 OH 
^IdlJi. ll2b'y?L22coiISd2J;0i>:;^^<. t 
Ilieya2 1^^0?tfif l;b^l^2b-y?L2 2'\ 
cOl^fSf 2J:0t::^§V^c7)T^ ISl aTUy:^g56Ci!l 

[0063] ±iBffi^'Cii. w,\m^\^yit^ 
ryj^')y9 3<nif>>xmzE.x^ixx\^hfz^. mr^ 
j^V y9 3 <7^^^7M(n%wmt<f\-^ < ^: 0 , c:fxt::f# 
oT, T -J i^^yyy 3\iznmrhm^5 2m^^<ts: 

h.^t.'f). SlStC^-Tiotc. DflSP5 2JK®fcm3 
by?L2 3 fcco^coft/I«SiL 3 ^Jt^6^:^# <5l«-t 
l)ri:7!?-'^|g^'5:-g>. ::tL(c^U, m23i^by8^7 

E/?^'rfil±^-&:^ci^Mm 23Sfeb-y BOflSr/MIft-ri* C: 

bimmbta'^ . %2m^\:y%-k%mz'^r'}yi;^ 
[0064] iai9(i. miaruy^J^gpecfii 

i:m2nrUyi5'a56D^:co^ftM5 5S:. iJ'^-y^y 

nr U y^;' 6^#;^ilit^(cJ: O-^^cmUd^Cc. 
H 1 nr y y;'gP6 C i:m2nr U y:J'gB6 D t 

\^xhh. z<r)X':>ts:^v -j^y^/^iz^hmmt^fx. 
\t. %m^5 5\{z^'^ti:-n^^<^mt-m\^tihfz 
if^)\/V5^kzmi^hmi'hm'^%M^%<ts:n. 

tfz. m3b•y?L2 3co^^Jet,^^^I±•t-l.. 

mi] z(^wnmi>^xhyi^yymm<nmm 
mm. 

m2] m't<W^<i!^y y':^\::y^^t^i}^^^milX\e^i>m^ 

[113 1 mo^m^i^ y y9 \^y^^L-^z^^^^i^<nmm 

m4\m.^{^W^vy9\f:y^^^-\iZ'm,LX\^h^ 

[^51 orUy^cO-Uffim^-riEffillo 
[1161 ll5cOA-A||tzra^fcKff®(a« 

mi\^5<n'^-'%mz^->fzwmi. 

[081 .1^yH-60^i^^ir:L7^v!nr'Jy^^0Bf®l2o 
[093 .i</Uhi?)M^^Offi<50llSfifi?«^^L/::Dr';y:5' 

[010 3 m9\z^\.tzur^)y9<n^'W^. 

[01 13 .if7^hO«fi^<:0$/i>{cffeco^jie?l|^?KL7t:n 
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[121 2] nruyi^<oM^i>^«^l^^'^^^* 

[121 3] 111 2OarUX^c0IEffiIl. 

[0 1 4 ] b (T^EM^^-'twnm. 

[HI 51 ^coar'Jy:^i:r'X^^''JVi5'i5cfct/3:^b 

[Ell 6] ^f]fflCf^ffl't^:^^itt«fll2- 
[HIS] r y>'^*u>'^lffl^«^I^8EKoi»B^ll» 

[019] 9y y^y:/^zxhmmtLfzmm(^^ 

[if^^coiftBB] 

1- -t"7.h^ 

2- exbytfy 



3...r y^^••J>'^ 

6- -DTU y^ 

6D- •IS2ari;>'^SP 

7- ISl«*St^y 

8"«2B^t'y 
9...nybo-;UUy^ 
1 o-:3ybn-yw>"v:7h 

5 6--^C/l^b 



[115] 
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